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Geographic Information System (GIS) is defined as a ‘computer system for capturing, 
managing, integrating, manipulating, analyzing and displaying data which is spatially 
referenced to the Earth’ (R. McDonnell and K. Kemp 1995). It can also be described as a 
special-purpose digital database in which a common spatial coordinate system is the primary 
means of reference and has a means of data input (from maps, aerial photos, and other 
sources), data storage, retrieval, and query, data transformation, analysis, and modeling, 
and spatial statistics and data reporting, such as maps. 
 
Recognizing the potential of GIS technology in agriculture and forestry, the VP for Research 
and Extension initiated the establishment of the GIS unit at LSU. With limited funds from the 
Department of Agriculture-Bureau of Agricultural Research, the LSU GIS Services unit 
bought licensed GIS software and some pieces of necessary equipments. 
 
The LSU GIS Services has accumulated a lot of spatial and non-spatial data from 
researches conducted by LSU. It has developed its capability to do advance GIS analysis 
and modeling. This paper presents the current GIS capacity at LSU and its potential use in 
the new ACIAR project is discussed. 
 
 
INTRODUCTION 
 
The Leyte State University (LSU) GIS Services unit was just recently established. Located at 
the second floor of FARMI building, it has evolved from two previous GIS projects 
implemented in LSU in the early 1990’s funded by the International Rice Research Institute 
(IRRI) and German Agency for Technical Cooperation (GTZ). During these two previous GIS 
projects, the university acquired a number of equipments like tablet digitizer, GIS software, 
computers and others pieces of equipments and a number of LSU faculty/staff were also 
trained on GIS.  
 
The LSU GIS Services unit is headed by a unit in-charge and it is administratively under the 
office of the Vice President for Research and Extension. It has three main activities: 
instruction, research and extension. In its instruction activity, being basically a research unit, 
it has no legal authority to offer GIS course by itself but it handles GIS-related courses 
offered by other units of LSU such as the Institute of Tropical Ecology (ITE), the College of 
Engineering and Agri-Industries (CEAI) and other unit who are planning to include GIS in 
their curricular offerings. 
  
In collaboration with other researchers in LSU, the unit has conducted various GIS-related 
researches. These researches varied from marine resource mapping and mariculture 
zoning, socio-economics, suitability mapping for fruits and other tropical crops, disease 
transmission (both human and plants) modeling, soil mapping, mapping of higher education 
institutions and their programs, natural resources management planning and precision 
agriculture. One of its research results was the development of a new soil map of Leyte 
based on Food and Agriculture Organization (FAO) and United States Department of 
Agriculture (USDA) soil classification system. It has also developed suitability maps of 
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various agricultural crops suited for region 8 and a database of different higher educational 
institutions in region 8 and their program offerings and performance in board examinations.  
 
The unit is presently developing training modules for basic and advanced GIS, Global 
Positioning System and Remote Sensing. In collaboration with Region 8 GIS network, the 
unit had undergone a series of 5 training-of-trainers workshops for effective GIS training.  
 
PRESENT RESOURCES 
 
Humanwarer 
 
The LSU GIS unit is headed by one permanent faculty assisted by two full-time 
research assistants. They have undergone various trainings in GIS, GPS and remote 
sensing and capable of doing basic and advanced GIS analysis. A number of 
faculty/staff of LSU has also been trained on GIS and thus they can also be potential 
human resource.  
 
Facilities and Equipment 
 
a) Hardware 
 
The unit has three desktop computers (at least Pentium 4), one laptop computer, 
Garmin GPS units, a 42-inch inkjet plotter, digital camera, A3 printer, scanner, 
and various other smaller equipments. Acquisition of one high-end computer (at 
least 2.5 GHz processor and 1 GB RAM) is now on process for processing 
satellite images. 
 
b) Software 
 
The unit has 1 licensed ARCView ver 3.2a GIS software and 4 licensed 
extensions (i.e. Spatial analyst ver 2.0a, Image analyst ver 1.1, 3D analyst ver 
1.0, Network analyst ver 1.0b). It has also obtained a licensed image processing 
software (IDRISI ver 3.2) from Mie University of Japan. 
 
c) Office space 
 
The LSU GIS Services unit is located at the second floor of the Farm and 
Resource Management Institute (FARMI) building occupying a total space of 
around 64 square meters.  
 
Data 
 
Through its various research activities, the unit has accumulated a number of 
important data and information that can be use for forestry research. These data 
includes thematic maps on landuse, soil, rivers, roads, landuse, geology, slope, 
elevation, rainfall, rice ecology, and others. It has also obtained a 90-m resolution 
Shuttle Radar Topographic Mission (SRTM) data necessary for the generation of 
digital elevation model (DEM) for region 8. It has also generated suitability maps for 
selected fruits in region 8. 
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ON-GOING RESEARCH ACTIVITIES 
 
The unit is presently involved in various research activities such as the following: 
 
a) GIS Application for tropical fruit R&D prioritization 
 
In this research activity, relevant biophysical and socio-economic data in the region 
will be gathered, integrated and analyzed using GIS and other statistical tools with 
the primary objective of looking at information gaps related to tropical fruits research 
and development. It covers region 6, 7 and 8 or the Visayas regions. 
 
b) Multi-sectoral watershed planning of Lake Danao Natural Park 
 
In this research and development activity, GIS is used for mapping the present 
landuse of Lake Danao Protected Area and overlaying it with other thematic maps 
like soil properties, biodiversity, wetlands, cultivated areas, and others for the 
purpose of identifying critical areas as important considerations in the identification 
and establishment of different management zones for long-term management 
planning.  
 
c) Characterization of watershed in Salcedo, Eastern Samar 
 
In this research activity GIS is used extensively for identifying watershed boundaries 
and the generation of watershed basemap. This information was used in both 
barangay level and municipal level watershed management planning. 
 
d) Schistosomiasis transmission and ecology project of the Philippines 
 
In this research activity, the unit has been involved as technical consultant. GIS is 
extensively used in integrating bio-physical, socio-economic, and animal data for the 
establishment of a GIS model for predicting the transmission of schistosomiasis in 
humans with emphasis on the potential roles of irrigation, farming systems, climate, 
and animals. 
 
e) Mariculture mapping 
 
Tabular research data in marine ecology conducted by ITE researchers is being 
utilized in this activity. Its primary purpose is to find out if there are significant spatial 
relationships between fish and the presence of marine resources with some point 
characteristics such as salinity, turbidity, water current, and others. 
 
POTENTIAL USE IN THE NEW 3-YEAR ACIAR PROJECT 
 
The potential application of GIS in this new 3-year ACIAR project on improving financial 
returns to smallholder tree farmers in the Philippines can be in two different stages of project 
implementation. The first stage is during the start of the project implementation that is to 
answer the research question on ‘where will be the best site for the demonstration farms?’ 
Existing thematic maps and datasets accumulated at LSU GIS unit can be used in analyzing 
and selecting best representative sites composed of 15 demonstration tree farms.  
 
The second stage that GIS can be used is when the project has already gathered the data at 
each of the tree farms including the GPS locations of each tree farm as indicated in activity 
2.2. GIS can be used to integrate and analyze the data collected with other sources of 
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information to come up with better understanding of the relationships between different 
parameters. The result may help us understand the following research questions: 
 
1) Relationship of quality and volume of timber at different location or space? 
2) Quality and volume in relation to neighboring species (i.e. neighborhood effect) 
3) Quality and volume in relation to distance from other features like rivers, springs, 
etc. 
4) Quality and volume in relation to elevation, slope, soil types and other physical 
characteristics of the land. 
5) Quality and volume in relation to time of planting (i.e. Temporal analysis). 
6) Marketing analysis (i.e. looking at networks) 
 
The analysis can be done using different functionalities in GIS such as 3D modeling or using 
spatial analysis and topological overlay functions. 3D modeling will be undertaken with digital 
elevation model (DEM) data obtained from the National Aeronautical Space Administration 
(NASA) or with the DEM from the digitized topographic map of Leyte using the 1:50,000 
topographic maps of NAMRIA.  This will enable visually appealing site species matching 
extension material to be developed.  Also, accurate representation of site topography will 
enable models of site species suitability to be developed which may be used in small group 
discussions with farmers.   
 
The result can also be used to identify extrapolation domains of the different technologies 
developed in the demonstration sites matching tree species and tree farming strategies 
suitable with the local conditions of the tree farmers. 
 
The GIS capacity at ACIAR stands at 1 version of ArcView 8.3 with the Spatial Analyst and 
3D Analyst extensions.  There is a need for ACIAR staff to receive GIS training and this will 
occur in May 2005. The ACIAR office will also have one version of ArcGIS Geo-Statistical 
Analyst and will enable complex qualitative and quantitative spatial data analysis.   
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